11
Composting, which can be defined as the aerobic biological degradation and stabilization of 12 organic substrates under controlled, thermophilic and aerobic conditions (Haug, 1993) , has been 13 presented as an environmental friendly and sustainable alternative to manage and recycle 14 organic solid wastes, with the aim of producing a quality product known as compost, to be used wood) is one of the best ways to obtain a good quality final compost product that may be used
28
P r e -p r i n t The organic waste was poured to the upper part of the composter and was extracted through 3 the lower panels. The composter has a lateral system of natural ventilation to guarantee an 4 aerobic process. The composter (70x70x103 cm) was made of recycled plastic from source 5 separated municipal collection.
6
The composter was fed once a week following the next methodology, similar to that 7 reported by Colón et al. (2010) . First, the PW was shredded by means of an electric garden 8 chipper (BOSCH AXT 2500 HP, Barcelona, Spain). Then, the OFMSW and PW were mixed in 9 an average volume ratio of 0.8:1 (OFMSW:PW), the mixing ratio was slightly variable at each 10 load depending on the moisture content of the material in the composter (the moisture content 11 was determined using the fist test according to the US Department of Agriculture and the US
12
Composting Council (2001)). An average of 11.4 kg of mixture (8. 
18
The impact assessment method used was CML 2001, which was based on the CML Leiden 
25
P r e -p r i n t 
Composting system burdens

15
The two systems considered are home composting (HC) and industrial composting (IC).
16
Both systems include the steps from the OFMSW and PW collection to the final compost use,
17
for instance in decorative gardening and in productive courtyards ( Figure 1 ).
18
Home composting system: The home composting system, which is represented in Figure 1a impurities, it has been considered that a family spending time and efforts on home composting 12 and using the compost obtained is presumably concerned for a well sorted organic waste.
13
Therefore for home composting this material was not considered. 
25
When LCA is applied to complex systems (i.e. involving multiple products and recycling 26 systems), the burden allocation procedures must be defined. For the system studied the "cut-off" 27 methodology defined by Ekvall and Tillman (1997) was used. Accordingly, environmental burdens should be assigned to the system that it is directly responsible for them. In this study, data inventories for home and industrial systems were elaborated including Tables 1 and 2 (last column).
18
Life cycle inventory (LCI)
20
In this section the two composting systems are widely described and quantified with regard 21 to the functional unit. 
23
The home composting process has been previously described. In order to express the results
24
based on the functional unit, the flows were related to one ton of OFMSW (Table 1) .
25
Generation of OFMSW and PW: It was considered that both the OFMSW and the PW were 26 generated in the same household where the composter was set up and collected in a 27 polypropylene kitchen bin (8 L) . No transport or collectively collection infrastructure were
28
P r e -p r i n t considered neither for OFMSW nor PW. In addition no shredding was considered for the 1 OFMSW, but it was necessary for PW in order to adjust the particle size (Ruggieri et al., 2009). Altogether, six tools were currently used for the home composting process: a polyethylene bag 9 to collect the shredded PW; a shovel of steel and wood; an iron-made mixing tool; a watering 10 can made of polypropylene used to maintain the moisture of the composting material; a pair of 11 cotton gloves and an electric garden chipper (2500 W), which was supposed to be used 12 collectively (i.e. by a community of 10 neighbours). It was considered that the shovel, the 13 watering can and the cotton gloves were also used in the garden for other purposes (only a 15% 14 of their total burdens where finally allocated to the home composting process).
15
The composter used was made of plastic mix, which is a mixture of several recycled plastics, 
27
4
Gaseous emissions: Gaseous compounds generated during the home composting process were 5 directly emitted to the atmosphere as it typically occurs in home composting. NH 3 , VOCs, CH 4 6 and N 2 O emissions were considered and measured as previously described. 
LCI of industrial composting system
13
The inventory flows and values for the industrial composting plant are summarized in Table 2 . 
27
P r e -p r i n t water collected in biofilters and reused. Leachates generated in the composting process were 7 also completely reused in the composting process.
8
Gaseous emissions: The exhaust gases generated in the composting tunnels and in the pre- 
16
Waste dumped: Two types of waste were generated in the composting plant: the solid waste 17 fraction that was dumped and the machinery and building waste at the end of their useful life. 
24
26
Such concentrations were in agreement to the careful selection of input materials for home
27
5
According to Tables 1 and 2 , the VOCs emissions of home composting process were lower 6 than industrial composting ones (0.559 and 1.210 kg C-VOC ton -1 OFMSW, respectively).
7
Regarding ammonia, emissions in home composting were eight times higher than in industrial 
24
Home composting land requirements were nearly twice than that of industrial composting.
25
As previously mentioned in relation to gaseous emissions, ammonia, methane and nitrous oxide 26 emissions for home composting were 8, 5 and 7 times higher than for industrial composting, 9 and 41% of the total impact, respectively). As shown in Table 6 , the main responsible for the 10 impact produced by the composter was the manufacturing process, which includes between 63 11 and 95% to the total composter impact for all the categories studied.
12
Returning to Table 5 , the ammonia emissions contributed in a percentage of 93% and 91% 
19
Regarding the rest of elements or stages considered, the electricity consumption represented 20 33 and 30% of the impact for CED and ADP, respectively; whereas for these categories the 21 contribution of the building, machinery and tools was also relevant, 21 and 24%, respectively.
22
For the rest of elements and categories the contributions were lower than 8%. 
Environmental assessment of the industrial composting process
24
The contributions of the industrial composting elements or stages to the total environmental 25 impact of the process are presented in 
Comparison of the environmental impacts between home and industrial composting
16
In general, the industrial composting system implied higher consumption of energy during 17 the process, larger transport requirements for the biowaste collection and higher generation of 18 waste compared to the home composting system, as it was previously discussed ( Table 4) 
23
For the categories of AP, EP and GWP, in spite of the higher consumptions of energy and 24 materials and the waste generated in industrial composting system, the significantly higher 25 emissions of nitrous oxide and ammonia in home composting resulted in higher impacts in this 26 system (between 31-46% higher).
27
P r e -p r i n t Table 7 , the collection of 26 the OFMSW and PW supposed the maximum contribution of these categories.
3
To study this point, in IC4 scenario minimum emissions of N 2 O (0 ppmv) were considered, 4 whereas in IC5 scenario maximum emissions of N 2 O (10 ppmv) were considered. As seen in 5 Table 8 , the only impact category affected relevantly was GWP (increasing or decreasing 18%),
6
according to the results of Table 7 .
7
In relation to methane, although the low impact of its emissions in our study, considerable (Table 8) . emissions. For IC7 scenario impacts were reduced between 5-6% depending on the category.
18
For IC8 scenario impact, an increase between 26-33% was measured for the categories studied 
10
The composter production, and particularly the manufacturing process, and the ammonia,
11
VOCs and nitrous oxide emissions were the four main impacting elements in the home 12 composting system. In the industrial composting, the major impact contributions were related to 
20
In reference to the sensitivity test performed, the impacts were proportional to the distance 21 from the composting facility to the household being especially dependent in the case of ADP,
22
OLDP and CED. In relation to the impurities content, their modification had moderately
23
proportional effects on all the impact categories.
24
In conclusion, the incorporation of gas treatment systems for home composting and the use 25 of low-impact materials in the composter construction appears to be the main issues to minimize 26 the environmental impact of this system, whereas the improvement in the biofiltration of VOCs, 
27
P r e -p r i n t P r e -p r i n t 4 and N 2 O were detected according to the analytical methods applied which have a detection limit of 10 ppmv in both cases. For such compounds we considered an average emission value of 5 ppmv. e It includes solid waste and building waste transport from the plant to the landfill considering a transport of 50 km with a lorry of 3.5-16 ton MAL.
4
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